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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

1. Claim 14 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

In lines 1-3 of claim 14, the limitation, "wherein the first electrically conductive 
layer comprises a titanium layer, an aluminum layer, a nickel-vanadium alloy and a 
copper layer," is not enabling because the specification does not clearly or specifically 
describe an electrically conductive layer comprising a four layer structure of a titanium 
layer, an aluminum layer, a nickel-vanadium layer, and a copper layer. For examination 
purposes, the Office will interpret claim 14 to mean that the first electrically conductive 
layer comprises a titanium layer, wherein the titanium layer is directly attached to the 
bonding pads. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 8-10, 13, 14 and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Greer (US 2003/0013290). 

With respect to claim 8, Greer teaches (FIGS. 1-5) a semiconductor wafer 
applicable to a flip chip device, comprising: 

an active surface (the substrate 100 contains an active device with doped 
regions 104 and a gate electrode 110) (pg. 2: [0015]; 

a plurality of bonding pads (128 or 202) formed on the active surface (pg. 2: 
[0018]); 

a passivation (300) covering the active surface and exposing the bonding pads 
(128) (pg. 1: [0013], pg. 2: [0019]); 

a first electrically conductive layer (402) formed on the bonding pads (128) (pg. 
2: [0020]); 

and a second electrically conductive layer (404, including the nickel and tin 
intermetallics formed at the surface of 404; pg. 3: [0029]) formed on the first 
electrically conductive layer (402), wherein the second electrically conductive layer 
comprises tin and nickel (pg. 3: [0027], [0029]). 

With respect to claim 9, Greer teaches the semiconductor wafer of claim 8, as 
set forth above, further comprising a plurality of bumps (502; pg. 1: [0003], pg. 4: 
[0031]) formed above the bonding pads (128) and attached to the second electrically 
conductive layer (pg. 3: [0029]). 
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With respect to claim 10, Greer teaches the semiconductor wafer of claim 8, as 
set forth above, wherein the second electrically conductive layer (404) is extended 
above the active surface (surface of substrate 100) (FIG. 5). 

With respect to claim 13, Greer teaches the semiconductor wafer of claim 8, as 
set forth above, wherein the first electrically conductive layer (402) is titanium (pg. 3: 
[0023]). 

With respect to claim 14, Greer teaches the semiconductor wafer of claim 8, as 
set forth above, wherein the first electrically conductive layer (402) comprises a titanium 
layer which is directly attached to the bonding pads (128 or 202) (pg. 2: [0020]; pg. .3: 
[0023]). 

With respect to claim 16, Greer teaches the semiconductor wafer of claim 8, as 
set forth above, wherein the quantity of tin is less than the quantity of nickel (Ni 3 Sn; pg. 
3: [0027]). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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3. Claims 1-4, 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant's Admitted Prior Art (AAPA) in view of Andricacos et al. (US 
6,224,690). 

With respect to claim 1, AAPA teaches (pg. 2: [0004]-[0005]) an under bump 
metallization structure (FIG. 1) applicable to be disposed on bonding pads (104) of a 
semiconductor wafer (101), wherein a passivation layer (102) covers the wafer and 
exposes the bonding pads (104), the under bump metallization structure (106) 
comprising: 

an adhesive layer (106a) formed on the bonding pads (104); 

a first barrier layer (106b) disposed on the adhesive layer (106a); and 

a wetting layer formed (106c) on the first barrier layer (106b). 

Thus, AAPA teaches all the limitations of the claim with the exception of 
disclosing: a second barrier layer disposed on the wetting layer wherein a material of 
the second barrier comprises tin and nickel. 

However, Andricacos teaches a under bump metallization structure (FIG. 4), 
wherein a second barrier layer of nickel-tin intermetallic (col. 5: Ins. 26-32) is disposed 
on the wetting layer (Cu). 

With respect to claim 2, Andricacos teaches wherein the quantity of the tin is 
smaller than the quantity of the nickel (this is implicit because Andricacos states 
that although a nickel-tin intermetallic is formed, the under bump metallization 
does not spall off; col. 5: Ins. 26-32). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the device of AAPA with the teaching of Andricacos, to 
form a barrier layer on the wetting layer of copper, for the purpose of preventing the 
reaction of the solder with the underlying copper, and thus preventing the spalling of the 
under bump metallization layer (col. 5: Ins. 26-32). 

With respect to claim 3, AAPA and Andricacos teaches the under bump 
metallization structure of claim 1 , as set forth above. Furthermore, AAPA teaches 
wherein the first barrier layer comprises nickel-vanadium or nickel (pg. 2: [0005]). 

With respect to claim 4, AAPA and Andricacos teaches the under bump 
metallization structure of claim 1 , as set forth above. Furthermore, AAPA teaches 
wherein the wetting layer is a copper layer (pg. 2: [0005]). 

With respect to claim 6, AAPA and Andricacos teaches the under bump, 
metallization structure of claim 1 , as set forth above. Furthermore, AAPA teaches 
wherein the adhesive layer comprises titanium (pg. 2: [0005]). 

With respect to claim 7, AAPA and Andricacos teaches all the limitations of the 
claim, as set forth above in claim 1 , with exception of explicitly disclosing: wherein the 
thickness of the second barrier layer is ranged from about 50 urn to about 80 urn. 

However, it would have obvious to one of ordinary skill in the art to form the 
second barrier layer with a thickness ranging from about 50 urn to about 80 urn, 
because absent evidence of criticality for the range giving unexpected results, it is not 
inventive to discover optimal or workable ranges by routine experimentation. See In re 
Alter, 220 F.2d 454, 105 USPQ 233, 234 (CCPA 1955). 
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4. Claims 11, 12, 15 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Greer (US 2003/0013290), as applied to claim 8 above, and further 
in view of Kuwabara et al. (US 6,707,1 53). 

With respect to claim 11, Greer teaches all the limitations of the claim, as set 
forth above in claim 8, with the exception of disclosing: a dielectric layer covering the 
second electrically conductive layer and exposing a portion of the second electrically 
conductive layer to form a redistributed pad. 

However, Kuwabara teaches a semiconductor wafer comprising a dielectric 
layer (100) covering a plurality of conductive layers (20) and exposing a potion of the 
conductive layers to form a redistributed pad (22) (FIG. 1; col. 6: Ins. 24-41 and Ins. 
63-67). 

With respect to claim 12, Kuwabara further teaches a bump (30) formed on the 
redistributed pad (22) (FIG. 1; col. 6: Ins. 37-41). 

With respect to claim 15, Kuwabara also teaches wherein a material of the 
dielectric layer (100) comprises polyimide (col. 6: Ins. 52-55 and 63-67; Kuwabara 
states that the first resin layer can be formed of polyimide resin and that the 
second resin layer 100 may be made of the same material as the first resin layer 
40). 

With respect to claim 18, Kuwabara also teaches wherein a material of the 
dielectric layer (100) comprises benzocyclobutene (col. 6: Ins. 52-55 and 63-67; 
Kuwabara states that the first resin layer can be formed of benzocyclobutene 
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(BCB) and that the second resin layer 100 may be made of the same material as 
the first resin layer 40). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify the device of Greer with the teaching of Kuwabara, to form a 
dielectric layer of the electrically conductive layers, for the disclosed intended purpose 
of reducing cracking of the semiconductor wafer and preventing detachment of the 
semiconductor wafer (col. 8: Ins. 1-12). 

5. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Greer 
(US 2003/0013290). 

With respect to claim 17, Greer teaches all the limitations of the claim, as set 
forth above in claim 11, with the exception of explicitly disclosing: wherein the thickness 
of the second electrically conductive layer is ranged from about 50 pm to about 80 pm. 

However, it would have obvious to one of ordinary skill in the art to form the 
second electrically conductive layer with a thickness ranging from about 50 pm to about 
80 pm, because absent evidence of criticality for the range giving unexpected results, it 
is not inventive to discover optimal or workable ranges by routine experimentation. See 
In re Allen 220 F.2d 454, 105 USPQ 233, 234 (CCPA 1955). 

Response to Arguments 

Applicant's arguments with respect to claims 1-4 and 6-18 have been considered 
but are moot in view of the new ground(s) of rejection. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abul Kalam whose telephone number is 571-272-8346. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Abul Kalam ■ — 




PRIMARY PATENT EXAMINER 



